Central dopamine-synthesis regulation by the calcium-calmodulin-dependent system.
The effects of the intraventricular (IVT) administration of calcium on the amount of dopamine (DA) in various regions of the mouse brain were analyzed immunohistochemically by using a microphotometry system. The DA levels in the nucleus accumbens and the lateral part of the neostriatum were increased by approximately 45% (p less than 0.01) and 25-35% (p less than 0.01), respectively, by the IVT administration of CaCl2 (10 mumol/kg). It was also found that this effect was abolished by the calmodulin antagonist, W-7 (4.2 micrograms/mouse, IVT). The brain regions in which the amount of DA was increased by calcium were areas where high levels of calmodulin and tyrosine hydroxylase are distributed. These findings suggest that the synthesis of central DA is regulated by calcium through a calmodulin-dependent system.